Effects of combined ventral forebrain grafts to neocortex and amygdala on behavior of rats with damage to the nucleus basalis magnocellularis.
In rats with damage to the nucleus basalis magnocellularis, transplantation of the embryonic ventral forebrain to the neocortex improves behavioral performance in some behavioral tasks. The present investigation focuses on improvement of behavioral performance by combined graft placement to both neocortex and amygdala. Male rats received unilateral microinjections of quisqualate to the nucleus basalis magnocellularis to produce cell damage. Embryonic ventral forebrain cell suspensions were placed in one group of rats in the frontal and parietal neocortex, in a second group in the amygdala, and in a third group in the frontal and parietal neocortex and in the amygdala. These groups were compared to a group of nonoperated rats and a group of rats with damage but with no grafts. Quisqualate-induced damage to the nucleus basalis magnocellularis reduced cholinergic innervation in the ipsilateral cortical hemisphere, impaired performance in the one-trial training version of passive avoidance, an increased motility and time spent in the open arms of the elevated plus maze. Combined graft placement to neocortex and amygdala normalized performance of passive avoidance and restored the normal time spent in the open arms of an elevated plus maze. These results suggest that after damage to the nucleus basalis magnocellularis, modulation of function in multiple brain regions may be necessary for optimization of adaptive behavior in situations involving induction of fear.